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KRZ WR XQGHUWDNH D UHVHDUFK SURMHFW ORJLFDOO\ DQG VROYH SUREOHPV DQG RYHUFRPH
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7R PDNH WKHVH LQRUJDQLF QDQRPDWHULDOV SUDFWLFDOO\ XVHIXO WKHLU VXUIDFHV UHTXLUH
IXQFWLRQDOL]DWLRQZLWKDFWLYHFKHPLFDOJURXSVWKDWWDUJHWLPSRUWDQWVSHFLILFELRPROHFXODU
DQGFHOOXODUVWUXFWXUHVZLWKLQWKHERG\
&XUUHQW OLWHUDWXUH DVVXPHV 8&13V DUH VSKHULFDO LQ VKDSH DQG WKDW LVRWURSLF VXUIDFH
PRGLILFDWLRQVWUDWHJLHVVXFKDVOLJDQGR[LGDWLRQDPSKLSKLOLFOLJDQGLQWHUDFWLRQLQVHUW
OLJDQGH[FKDQJHDQGVLOLFDFRDWLQJWHFKQLTXHVDUHVXIILFLHQWIRUWKHLUVXUIDFHPRGLILFDWLRQ
,QWKLV WKHVLV WKHDXWKRUH[SORUHVWKHVXUIDFHFRYHUDJHDW WKHQDQRVFDOHRIDOLEUDU\RI
QRQVSKHULFDO URGV GLVFV DQG GXPEEHOO VWUXFWXUHV RI 8&13V DQG GHPRQVWUDWHV WKDW
GLIIHUHQW IDFHWV RI QDQRFU\VWDOV FDQ EH VHOHFWLYHO\ PRGLILHG E\ '1$ DQG VXUIDFWDQW
PROHFXOHVDQGVLOLFDFRDWLQJOD\HUV7KLVUHVXOWVLQWKHFUHDWLRQRIDQLVRWURSLFVXUIDFHVRQ
WKHVH SDUWLFOHV LH RQH ZKHUH QDQRFU\VWDOV FDQ KDYH HLWKHUERWK K\GURSKLOLF RUDQG







VXUIDFHPRGLILFDWLRQPHWKRGVDQG WKHLUPDQ\XVHV7KLVFKDSWHU OLVWVFXUUHQW OLWHUDWXUH
WKDWUHSRUWVRQWKHDQLVRWURSLFVXUIDFHSURSHUWLHVRIRWKHUQDQRSDUWLFOHVVXFKDVJROGQDQR








ZRUN RQ WKH FRQWUROOHG V\QWKHVLV RI QRQVSKHULFDO 8&13V DQG WKH FRPSXWDWLRQDO
VLPXODWLRQ RI WKHLU VXUIDFH SURSHUWLHV DQG WKHLU FDOFXODWHG LQWHUDFWLRQV ZLWK FRPPRQ
VXUIDFWDQWPROHFXOHV
&KDSWHU  SURYLGHV D GHWDLOHG GHVFULSWLRQ RI WKH PDWHULDOV SUHSDUDWLRQ DQG
FKDUDFWHUL]DWLRQPHWKRGVXVHGLQWKHZRUNGHVFULEHGLQWKLVWKHVLV
&KDSWHUUHSRUWVRQDVLPSOH³PL[DQGVKDNH´PHWKRGWRVHOHFWLYHO\PRGLI\WKHIDFHWV






RQWRD UDQJHRI8&13V WKDWKDYHYDULRXV VKDSHV7KH DGGLWLRQRI WKLV FRDWLQJ FDQEH
VZLWFKHG RQRII E\ FRQWUROOLQJ WKH VXUIDFH FRQGLWLRQV RI WKH SDUWLFOHV XVLQJ WKH IDFHW
VHOHFWLYHPRGLILFDWLRQRI'1$PROHFXOHV$FFRUGLQJWRWKHUHVXOWVGHVFULEHGVLOLFDVKHOO




WKHLU K\EULG VWUXFWXUHV %RWK VLGHE\VLGH DQG HQGWRHQG VHOIDVVHPEO\ RI URGVKDSH
8&13V VWUXFWXUHV ZHUH UHSRUWHG 0RUHRYHU DQ HQGWRHQG SDWWHUQ RI VHOIDVVHPEO\
WHFKQLTXHZDVUHSRUWHGWKDWFUHDWHGDK\EULGVWUXFWXUHZLWKJROGQDQRSDUWLFOHVLQEHWZHHQ
RI SDLUV RI 8&13 IRUPLQJ D RQHGLPHQVLRQDO FKDLQ VWUXFWXUH ,Q WKLV FKDSWHU WKH
FRQGLWLRQVIRUREWDLQLQJWKHVHVHOIDVVHPEO\VWUXFWXUHVZHUHGHVFULEHG
&KDSWHUGHVFULEHV WKH HYDOXDWLRQRI WKHGLIIHUHQWEHKDYLRXUVRI8&13V WKDWSRVVHVV
GLIIHUHQWLVRWURSLFDQGDQLVRWURSLFVXUIDFHSURSHUWLHVZLWKUHJDUGWRWKHLUFHOOXODUXSWDNH
$QLPSURYHGHIILFLHQF\LQWKLVXSWDNHZDVREVHUYHGLQ8&13VZLWKDQLVRWURSLFVXUIDFH







RI8&13V$ SRVVLEOH RXWFRPH RI WKLVZRUN LV D QHZ UDQJH RI XVHV IRU WKLV SDUWLFOH
WHFKQRORJ\WKURXJKWKHSUHFLVHFRQWURORIWKHLUVXUIDFHV
.H\ZRUGV XSFRQYHUVLRQ QDQRSDUWLFOHV VXUIDFH PRGLILFDWLRQ DQLVRWURSLF VXUIDFH
SURSHUWLHVQDQRFU\VWDOIDFHWVVLOLFDFRDWLQJVHOIDVVHPEO\FHOOXODUXSWDNH
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